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PULSED VOLTAGE SURGE RESISTANT MAGNET WIRE 

Background Of The Invention 

5 The present invention relates to an improved magnet wire, and more 

particularly, to an improved magnet wire which is highly resistant to repetitive or 
pulsed, high voltage spikes or surges. 

Much has been written over the years about various types of variable 
frequency or pulse-width modulated (PWM) and/or inverter adjustable speed drives 

10 on AC motors and their affect on motor operation. PWM drives are known to have 
significant harmonics and transients which may alter the motor performance 
characteristics and life expectancy. The effects of maximum voltage, rate of rise, 
switching frequencies, resonances and harmonics have all been identified. 

The PWM inverter is one of the newest and fastest evolving technologies in 

15 non-linear devices used in motor drive systems. The motivation for using PWM 

inverters is speed control of an AC motor comparable to the prior mechanical or DC 
adjustable speed drives without loss of torque. With the increased emphasis of 
energy conservation and lower cost, the use of higher performance PWM drives has 
grown at an exponential rate. However, it has been found that these PWM drives 

20 cause premature failure of the magnet wire insulation systems used in such AC 
motors. 

It is therefore highly desirable to provide an improved magnet wire for use in 
AC motors having variable frequency or PWM and/ or inverter drives. 

It is also highly desirable to provide an improved magnet wire which has 
25 increased resistance to insulation degradation caused by pulsed voltage surges. 

The basic stresses acting upon the stator and rotor windings can be broken 
down into thermal stresses, mechanical stresses, dielectrical stresses and 
environmental stresses. All of these stresses are impacted by voltage, voltage wave 
forms and frequencies, in that the longevity of the winding is predicated upon the 
30 integrity of the whole insulation system. During the early stages of applying 

various voltages, voltage wave forms and frequencies to AC motors, the major focus 
was on the thermal stress generated by the unwanted drive harmonics passing 
through to the motor and the associated heating. The other critical factor dealt 
with the increased heating caused by reduced cooling capacity at slower speeds. 
35 While more attention was given initially to rotor bar shapes than to stator insu- 
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lation voltage withstand capability, the present drive technology, which uses much 
higher switching rates (sometimes referred to as carrier frequencies) requires the 
focus to involve both the stator winding system and the rotor winding system. 

The-standard magnet wire used by most motor manufacturers is typically 
5 class H magnet wire. In accordance with the ANSI /NE MA magnet wire standard 
(ANSI/NEMA MW 1000-1993), this wire, under ideal conditions (twisted wire pair 
tests) is capable of a withstand voltage of 5,700 volts at a rise time not to exceed 
500 volts per second. However, it has been found that utilizing current drive 
technology, a magnet wire may have to withstand voltage surges approaching 3,000 

10 volts, voltage rises from about 1.0 kV per microsecond to about 100 kV per 

microsecond, frequencies from about 1 kHz to about 20 kHz, and temperatures for 
short periods of time approaching 300°C. It has also been found that in certain 
circumstances, a surge is reflected so as to reinforce a primary surge wave voltage 
at succeeding coils to produce front times exceeding 3 micro seconds in 

15 subsequent coils. 

These values are based upon the assumption that the wire film is applied 
concentrically to the conductor and that no appreciation of film thickness occurs in 
the manufacturing process or operation of the motor at high operating 
temperatures or that turn to turn bond strength may decrease significantly. 
Hence, coil movement and abrasion that reduce the thickness of the turn insu- 
lation over time can cause premature failure of the turn insulation. 

Therefore, it is highly desirable to provide an improved magnet wire which 
can withstand voltage surges approaching 3,000 volts having rise times of less than 
100 kV per micro second and temperature rises to 300°C, frequencies of less than 
20 kHz after the insertion of the windings in a motor rotor and stator at normal 
operating temperatures over the anticipated lifetime of the motor. 

It is also highly desirable to provide an improved magnet wire which will 
pass the ANSI/NEMA magnet wire standards MW1000 and in addition ANSI/NEMA 
MG1 -Parts 30 and 31 being developed for constant speed motors on a sinusoidal 
bus and general purpose induction motors used with variable frequency controls, 
or both, and definite purpose inverter fed motors, respectively. 

A number of investigations to determine more accurately the voltage 
endurance levels of the present proposed insulation systems preliminarily indicate 
that the transient voltage levels combined with the operating temperatures of such 
35 motors can exceed corona starting levels. Some have blamed corona for the 
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insulation failures in motors having variable frequency, PWM and/ or inverter 
drives. Others have discounted corona as the culprit inasmuch as failure occurred 
in portions of the winding where the electrical field is low. While it is known that 
conventional enamels degrade when exposed to high voltage corona discharge, and 
5 that corona is discharged between adjacent windings of motor insulation, due to 
the inevitable voids and the high voltage ionization of air in the voids of the motor 
stator and rotor insulation windings, it has been found that insulation failure of 
motors driven by variable frequency, PWM and/or inverter drives is not primarily a 
corona insulation degradation mechanism. 

Corona aging and magnet wire failure conditions may be distinguished from 
pulsed voltage surge aging and magnet wire failure conditions. Corona aging 
conditions occur in the presence of a gas (usually air in magnet wire windings) at 
positions of localized high electrical stress (AC or DC), that is strong enough to 
break down or ionize the gas, to produce electron or ion energy strong enough to 
break down polymer chains or to create ionic radicals via chemical reactions. The 
chemical reactions result in polymer degradation. Corona discharge is a relatively 
"cold discharge" and temperature is usually not a substantial factor. Magnet wire 
aging/failure due to corona is usually a long-term process. 

In contrast, pulsed voltage surge aging and magnet wire failure does not 
require the presence of a gas media. Pulsed voltage surge failure instead requires 
repetitive or pulsed voltage surges having relatively short rise times, or high voltage 
to rise time ratios, relatively high frequency of pulse and relatively high impulse 
energy, and occurs in relatively high temperatures generated thereby. Given high 
voltages and minimu m rise times, pulsed voltage surge failure can occur relatively 
quickly, and is believed to be the predominant cause of failure in variable 
frequency, PWM, and/or inverter driven motors. 

It is therefore highly desirable to provide an improved magnet wire which 
meets all of the performance characteristics desired by motor manufacturers for 
stator and rotor windings for use under corona discharge conditions. 

Finally, it is also highly desirable to provide an improved magnet wire which 
possesses all of the above-identified features. 

Summary Of The Invention 
It is therefore an object of the invention to provide an improved magnet wire 
for use in AC motors having variable frequency or PWM and/ or inverter drives. 
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It is also an object of the invention to provide an improved magnet wire 
which has increased resistance to insulation degradation caused by pulsed voltage 
surges. 

It is-also an object of the invention to provide an improved magnet wire 
which can withstand voltage surges approaching 3,000 volts having rise times of 
less than 100 kV per micro second and temperature rises to 300°C. frequencies of 
less than 20 kHz after the insertion of the windings in a motor rotor and stator at 
normal operating temperatures over the anticipated lifetime of the motor. 

It is also an object of the invention to provide an improved magnet wire 
which will pass the ANSI/NEMA magnet wire standards MW1000 and in addition to 
ANSI/NEMA MGl-Parts 30 and 3 1 being developed for constant speed motors on a 
sinusoidal bus and general purpose induction motors used with variable frequency 
controls, or both, and definite purpose inverter fed motors, respectively. 

It is also an object of the invention to provide an improved magnet wire 
which meets all of the performance characteristics desired by motor manufacturers 
for stator and rotor windings for use under corona discharge conditions. 

Finally, it is an object of the invention to provide an improved magnet wire 
which possesses all of the above-identified features. 

In the broader aspects of the invention, there is provided a pulsed voltage 
surge resistant magnet wire comprising a conductor, a continuous and concentric 
and flexible uniform coat of base material superimposed on the conductor. The 
shield has therein an effective amount of a particulate material. The shield may be 
superimposed on the coat of base insulation material, and may have a continuous 
and concentric and flexible and uniform top coat of insulation material 
superimposed thereon. 



Brief Description Of The Drawings 

The above-mentioned and other features and objects of the invention and the 
manner of attaining them will become more apparent and the invention itself will 
be better understood by reference to the following description of an embodiment of 
the invention taken in conjunction with the accompanying drawings wherein: 

Figure 1 is a cross-sectional view of a magnet wire showing an electrical 
conductor having the improved pulsed voltage surge resistant insulation thereon. 

Figure 2 is a cross-sectional view of a magnet wire showing an electrical 
conductor having the improved pulsed voltage surge resistant insulation thereon 
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superimposed upon a base insulation material and having a continuous and 
concentric flexible and uniform top coat of insulation material superimposed on the 
improved pulsed voltage surge resistant insulation of the invention. 

Description Of A Specific Embodiment 
The improved magnet wire 10 of the invention includes a conductor 12, a 
continuous and concentric and flexible and uniform coat of base insulation 
material 14. Coat 14 may be an essentially continuous, concentric and uniform 
pulse voltage surge shield 16 or may have such a shield superimposed on the base 
insulation material 14. At least one continuous and concentric and flexible and 
uniform top coat 18 of insulation material may be superimposed on the shield 16 or 
base insulation material 14. 

Fig. 2 shows a modified pulsed voltage surge resistant magnet wire 18. This 
magnet wire has a conductor 12, a continuous and concentric and flexible and 
uniform coat of base insulation material 14 superimposed on the conductor 12, an 
essentially continuous, concentric and uniform pulsed voltage surge shield 16 
superimposed on the base insulation 14 and at least one continuous and 
concentric and flexible and uniform top coat 20 of insulation material 
superimposed on the shield 16. 

Conductor 12 is a magnet wire conductor meeting all of the dimensional 
specifications of ANSI/NEMA MW1000 standards. Conductor 12 may be a copper 
or aluminum conductor in specific embodiments. Base insulation material 14 is 
applied to the conductor 12 in a conventional manner to provide a continuous and 
concentric and flexible and uniform coat of base insulation superimposed on the 
conductor 12. 

Insulation material 14 can be of a variety of materials. These materials 
include polyester, polyamide, polyimide, polyurethane, polyetherimide, 
polyesteramideimide, epoxy, acrylic, polyamideimide, polyesterimide, NYLON, 
polyvinyl acetal or FORMVAR and polyarylsulfone materials. Base insulation 
material 14 may also include multiple coated insulation systems such as that 
disclosed in U.S. Patent No. 3,022,200 issued to Koerner et al in which a magnet 
wire conductor is insulated by an inner coat of polyester resin and an outer coat of 
an amideimide resin. All heretofore known base insulation materials are 
encompassed by the invention as the pulse voltage surge shield 16 may be 
superimposed also upon any conventional or heretofore disclosed, but not 
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commercial, base insulation material and increased resistance to pulsed voltage 
surge failure would be expected. 

A primary property of the improved pulsed voltage surge resistant magnet 
we of the-invention is that, in all embodiments, the base insulation 14 of the 
magnet wire is maintained inviolate and merely shielded by shield 16 from 
degradation due to pulsed volt surges such as above-identified and experienced 
with variable frequency, PWM and/or inverter drives of AC motors Thus the 
magnet wires of this invention having, for example, polyester base insulations 
should perform in all applications as well as the prior art magnet wires comprising 
a conductor 12 and a polyester base insulation material 14. In addition the 
magnet wire of the invention has an extended life in comparison to prior' art magnet 
wire when exposed to pulsed voltage surge resistance in use. Thus, the base 
insulation of the invention is designed to remain intact throughout the life of the 
winding, and that the base insulation will perform as designed to appropriately 
space apart adjacent conductors 12 and to provide the designed in dielectric 
insulative properties of the base insulation material. 

The pulsed voltage surge shield 16 of the magnet wire 10 of the invention 
comprxses a coat of resinous material in which from about 1% to about 65% weight 
of said shield is a particulate filler having a particle size from about 0.005 microns 
to about 1 micron. Various particulate fillers can be used in the pulsed voltage 
surge shield of the invention. These include metal oxides, such as titanium 
dioxide, alumina, silica, zirconium oxide, zinc oxide, iron oxide, various naturally 
occurring clays and combinations thereof. In specific embodiments, the iron oxides 
may be BAYFERROX 1 10 or 105M, the clays may be POLYFIL 90 hydrous clay WC- 
426 and TRANSLINK77 anhydrous clay, ASP ULTRAFINE hydrous clay and/or' 
ECC-TEX hydrous clay. 

Each of the fillers have a preferred particle range from about .01 microns to 
about . 1 microns. Each of the fillers also have a preferred surface area measured 
in square meters per gram of from about 9 to about 250. 

The pulsed voltage surge shield 16 of the invention may be superimposed as 
an essentially continuous and concentric and uniform pulsed volt surge shield 
overlaying any known base insulation 14 by conventional means such as 
traditional solvent application, traditional extrusion applications as taught in U S 
Patent No. 4,393,809, or electrostatic deposition as taught in U.S. Patent No. 
5,279,863. In specific embodiments, the pulsed voltage surge shield of the 
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invention includes from about 5% to about 35% weight powdered filler material of 
the total applied resin and filler material and from about 5% to about 65% of the 
filled resinous magnet wire insulation material of the shield 16. The resin binder of 
the pulsed- voltage surge shield 16 may be any conventional magnet wire insulation 
5 material such as those above listed with regard to the base insulation material. 
Additionally, other resinous materials may be used for the pulsed voltage surge 
shield binder as no insulative properties are relied upon from the pulsed voltage 
surge shield 16. 

The top coat 20 superimposed over the shield 16 of magnet wire 10 may be 
10 provided to provide proper mechanical protection for the shield 16 or desired 

surface properties of the magnet wire. In other magnet wire embodiments 10 of the 
invention, the resinous binder of the shield 16 provides this protection. In still 
other embodiments of the magnet wire 10 of the invention, the top coat 20 provides 
magnet wire surface properties such as lubricity, toughness and scrape resistance 
15 and the like allowing the magnet wire to be tailored for specific end uses. 

The following examples are presented herein to more fully illustrate the 
present invention. While specific magnet wire insulation materials and particulate 
filler materials are described in these examples, it should be understood that each 
, of the above generally identified magnet wire insulation materials and particulate 

20 filler materials may be substituted for those disclosed in the examples and/or 

combinations thereof within reasonable scientific certainty to produce a magnet 
wire of the invention. Thus, a variety of magnet wires of the invention are possible, 
all being well within the understanding of persons skilled in the art of magnet wire 
design, construction and manufacture: 

25 

Example I 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
30 thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

50 grams of fumed titanium dioxide (Ti0 2 ) particulate filler having an average 
35 particle size of 0.02 1 microns and a surface area of 35 square meters per gram was 
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added to 1,200 grams of a conventional polyester magnet wire enamel comprising 
38.2% weight resin in a commercially available cresol, phenol and aromatic 
hydrocarbon solvent were intimately mixed by stirring at high speed to disperse the 
particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
and a conventional magnet wire coating tower at 34 meters per minute, having 
temperatures of 450°F., 500"F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional amideimide magnet wire enamel comprising 28% weight resin 
in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied over 
the previously insulated conductor having both a continuous, concentric, flexible 
and uniform coat of base insulation material thereon. The pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450»F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example II 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

150 grams of fumed titanium dioxide (Ti0 2 ) particulate filler having an 
average particle size of 0.021 microns and a surface area of 35 square meters per 
gram was added to 1,200 grams of a conventional polyester magnet wire enamel 
comprising 38.2% weight resin in a commercially available cresol, phenol and 
aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
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then applied to the previously insulated magnet wire conductor having a 
continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 34 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
5 2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 

10 previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°R, 500°F. and 550°F., respectively. Two passes were applied 

15 in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table L 

Example III 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 

20 in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 

25 approximately 1.8 mils. 

300 grams of famed titanium dioxide (Ti02) particulate filler having an 
average particle size of 0.021 microns and a surface area of 35 square meters per 
gram was added to 1 ,200 grams of a conventional polyester magnet wire enamel 
comprising 38.2% weight resin in a commercially available cresol, phenol and 

30 aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 
continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 34 

35 meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
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2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28<>/o weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric 
finable and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 

temperatures of 450°F., 500°F. and 550°F resoectivelv tw 

. ... M res Pectively. Two passes were applied 

in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils 
The properties of the resultant magnet wire are shown in Table I. 

Example IV 

A conventional polyester magnet ^ comprising 38 2% 

m cornrnercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a baxe 18 AWG copper magnet »ire conductor having no insulation 
thereon employing dyes in a conventional magnet we coating tower at 34 meters 
per nunute having temperatures of 450°F., S00°F. and SS0°F„ respectively six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

50 grams of fumed alumina (A1 2 0 3 ) particulate filler having an average 
particle size of 0.013 microns and a surface area of 85 square meters per gram was 
added to 1 ,200 grams of a conventional polyester magnet wire enamel comprising 
38.2 /o weight resin in a commercially available cresol, phenol and aromatic 
hydrocarbon solvent were intimately mixed by stirring at high speed to disperse the 
particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
and a conventional magnet wire coating tower at 34 meters per minute, having 
temperatures of 450°F., SOW. and 550»F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0 4 
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A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
5 shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

10 

Example V 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 

15 thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

150 grams of fumed alumina (AI2O3) particulate filler having an average 

20 particle size of 0.013 microns and a surface area of 85 square meters per gram was 
added to 1,200 grams of a conventional polyester magnet wire enamel comprising 
38.2% weight resin in a commercially available cresol, phenol and aromatic 
hydrocarbon solvent were intimately mixed by stirring at high speed to disperse the 
particulate filler throughout the enamel. Hie resultant enamel was then applied to 

25 the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
and a conventional magnet wire coating tower at 34 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 

30 surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. - 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
35 flexible and uniform coat of base insulation material thereon. The pulsed voltage 
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surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°R, 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example VI 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

300 grams of fumed alumina (A1 2 0 3 ) particulate filler having an average 
particle size of 0.013 microns and a surface area of 85 square meters per gram was 
added to 1,200 grams of a conventional polyester magnet wire enamel comprising 
38.2% weight resin in a commercially available cresol, phenol and aromatic 
hydrocarbon solvent were intimately mixed by stirring at high speed to disperse the 
particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
and a conventional magnet wire coating tower at 34 meters per minute, having 
temperatures of 450°F., 500°F. and 550«F., respectively, 2 passes wereapplied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 4S0°F., 500'F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
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The properties of the resultant magnet wire are shown in Table I. 
Example VII 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
5 in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
10 approximately 1.8 mils. 

16 grams of fumed silica (SKfe) particulate filler having an average particle 
size of 0.016 microns and a surface area of about 90 to about 130 square meters 
per gram was added to 1 ,600 grams of a conventional polyester magnet wire enamel 
comprising 38.2% weight resin in a commercially available cresol, phenol and 
1 5 aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 
continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 34 
20 meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
25 resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
30 temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example VIII 
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Example IX 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
m commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 

SUBSTITUTE SHEET (RULE 26) 



A conventional polyester magnet wire enamel comprising 38.2% weight resin 1 

m commercially available cresol, phenol and aromatic hydrocarbon solvent as 1 

apphed to a bare 18 AWG copper magnet wire conductor having no insulation | 

thereon employing dyes in a conventional magnet wire coating tower at 34 meters J 

per minute having temperatures of 450°F., 500°F. and 550°F., respectively six I 

passes were apphed in this manner resulting in an insulation build of ' I 

approximately 1.8 mils. f 

80 grams of fumed silica (Si0 2 ) particulate filler having an average particle 1 
size of 0.0 16 microns and a surface area of about 90 to about 130 square meters J 
per gram was added to 1,600 grams of a conventional polyester magnet wire enamel 1 
comprising 38.2% weight resin in a commercially available cresol, phenol and 1 
aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to I 
disperse the particulate filler throughout the enamel. The resultant enamel was 
then apphed to the previously insulated magnet wire conductor having a I 
continuous, concentric and flexible uniform coat of base insulation material I 
thereon by employing dyes and a conventional magnet wire coating tower at 34 I 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively ^ 
2 passes were apphed in this maimer to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
20 insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in I 
a phenol, cresol and aromatic hydrocarbon solvent was then apphed over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were apphed 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 
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per minute having temperatures of 450<>F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 

approximately 1 -8 mils. 

160-grams of fumed silica (Si0 2 ) particulate filler having an average particle 
5 size of 0.016 microns and a surface area of about 90 to about 130 square meters 
per gram was added to 1,600 grams of a conventional polyester magnet wire enamel 
comprising 38.2% weight resin in a commercially available cresol, phenol and 
aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
10 then applied to the previously insulated magnet wire conductor having a 

continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 34 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
1 5 conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrroUdone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
20 flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
25 The properties of the resultant magnet wire are shown in Table I. 

Example X 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
30 applied to a bare 18 AWG copper magnet wire conductor having no insulation 

thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, eight 
passes were applied in this manner resulting in an insulation build of 
approximately 2.3 mils. 
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A conventional NYLON magnet wire enamel 

conventional magnet wire coating tower at 22 Jet * 

«uwg tower at 22 meters per minute having 
temperatures of 450«P.,500»F and ssnop • mnUte ' navm g 

T»* proper^ of *e resultant ^ ^ J e ^ J£££™ — 

Example XI 

A conventional polyester magnet wire enamel comprising 38 2* w • ».♦ ■ 
in commercially available or-^i u , uprising .2% weight resin 

applied t „ . w " Z ""^ hydrOCarb ° n - 

15 .hereon emplovlg d^c ^ ^ ""^ "° 

rninute haZ^T " «— 1 ^ "*» tower at 34 meters 

minute aavmg temperatures of 450°F., S00°F and 5SO°p , 

Passes were applied in tnis _ ^ ^ ^su^on ~ " ^ 
approximately 2.3 mils. suiauon build of 

A conventional amide imide magnet wire enamel „ 
20 resin in a N-metnyi pyrrolidone ^ 28% «** 

over the previous* insulated conductor havm^ ™" *"* ^ 

— . and uniform coat of b ase ins^t ^ ^oTTe TT* 

ivcnuonai magnet wire coating tower at ^ft 
9=; *~ 5 erat do meters per minute hawn<» 

^5 temperatures of 450°F 500°T? c C rv,T, ' navm S 

U» propert.es o, *e resultant magnet wire are shown in Table , 



30 



Example XII 



A conventional polyester magnet wire enamel comprise 38 2°/ ■ u 
in commercially available ™, erv , u , comprising 38.2% weight resin 

applied to a bie ™ T ^ «*« as 

thereon emp^g dvl ^ ^ h ~ to « *° 

n employmg dyes in a conventional magnet wire coating tower ^ 

perminute^gtemperaturesof^,, 5 0C, and J^^^.T" 
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passes were applied in this manner resulting in an insulation build of 
approximately 1.9 mils. 

150 grams of zinc oxide (ZnO) particulate filler having an average particle 
size of 0. 12 microns and a surface area of 90 square meters per gram was added to 
5 2,584 grams of a conventional polyester magnet wire enamel comprising 38.2% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mixed in a conventional ball mill to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 
previously insulated magnet wire conductor having a continuous, concentric and 

10 flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 34 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 

15 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
20 shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this maimer resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

25 

Example XIII 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
30 thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.9 mils. 

450 grams of zinc oxide (ZnO) particulate filler having an average particle 
35 size of 0. 12 microns and a surface area of 90 square meters per gram was added to 
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2,584 grams of a conventional oolvester rr. a «~-* 

P y magnet wire enamel conrorisine ow 
weight resin in a commercially available ™> c „i u , P g 382 /o 

uauy available cresol, phenol and aromatic hvdrocarhrm 

ugn ut tne enamel. The resultant enamel was then applied to the 

t g er at 34 meters per minute, having 

surge sn,eld of the mvention resulting m an ^ulanon bufld of ^^J; ^ 

A conventional amide imide magnet wire enamel comprising 28% weight 
resm „ a N-meth yl pyrrolidone and aromatic hydrocarbon solved™ Z l^ 
over the previous,, insulated conductor having both a contmuous™* ' 

^ a C ° at " ^ material thereon. The pu^ge 

surge sh,eld of the mvention superimpoaed thereon by employing dyes and a 

conventional magnet wire coating tower at 36 m„„, 

uiig tower at 36 meters per minute, having 

o,4 5 C,F., 500-P. and MO*., respectively. Two passes were appUed 

- th,s manner resulting in an insulation build of approximately 0.6 to 0.8 Z 

The properties of tile resultant magnet wire are shown in Table 1. 

Example XIV 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
m commerce available cresol, pheno. and aromatic hydrocaln sol™ 

hereon employmg dyes m a conventional magnet wire coating tower at 34 meters 
per nunute havng temperatures of 4S0-F., 500-F. and mot., respectively six 
passes were apphed in this manner resulting in an insulation build of 
approxunately 1.9 mils. 

size of 0 < ? 2 gramS °' 0Xide |Zn0 ' ****** *** h " ta « - —» Se Particle 

" " ° nal PO ' yeSter IMSnM ^ — — 

we,ght resm m « commercially avaUable cresol, phenol and aromatic hydrocarbon 

:rtir;~r r r;~ bau - to — - 

Cnamel - 7116 ~sultant enamel was then applied to the 
SUBSTITUTE SHEET (RULE 26) 
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previously insulated magnet wire conductor having a continuous, concentric and 
flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 34 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. * 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°F M 500°F. and 550°F„ respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example XV 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F„ 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.9 mils. 

600 grams of zinc oxide (ZnO) particulate filler having an average particle 
size of 0. 12 microns and a surface area of 90 square meters per gram was added to 
2,584 grams of a conventional polyester magnet wire enamel comprising 38.2% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mixed by a conventional ball mill to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 
previously insulated magnet wire conductor having a continuous, concentric and 
flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 34 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
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this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 



A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500'F. and 550^., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example XVI 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
appbed to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per mmute having temperatures of 450*F., 500°F. and 550°F., respectively six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

100 grams of equal parts of fumed titanium dioxide, fumed alumina and zinc 
oxide particulate filler having an average particle size of 0.016 microns and an 
average surface area of 92 squaxe meters per gram was added to 2,580 grams of a 
conventional polyester magnet wire enamel comprising 38.2% weight resin in a 
commercially available cresol, phenol and aromatic hydrocarbon solvent were 
intimately mixed by stirring at high speed to disperse the particulate filler 
throughout the enamel. The resultant enamel was then applied to the previously 
insulated magnet wire conductor having a continuous, concentric and flexible 
uniform coat of base insulation material thereon by employing dyes and a conven- 
tional magnet wire coating tower at 34 meters per minute, having temperatures of 
450'F., 500°F. and 550°F., respectively, 2 passes were applied in this manner to 
Place on the previously insulated conductor the pulsed voltage surge shield of the 
invention resulting in an insulation build of approximately 0.4 mils. 
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A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
5 shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

10 

Example XVII 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 

15 thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

300 grams of equal parts of fumed titanium dioxide, fumed alumina and zinc 

20 oxide particulate filler having an average particle size of 0.016 microns and an 

average surface area of 92 square meters per gram was added to 2,580 grams of a 
conventional polyester magnet wire enamel comprising 38.2% weight resin in a 
commercially available cresol, phenol and aromatic hydrocarbon solvent were 
intimately mixed by stirring at high speed to disperse the particulate filler 

25 throughout the enamel. The resultant enamel was then applied to the previously 
insulated magnet wire conductor having a continuous, concentric and flexible 
uniform coat of base insulation material thereon by employing dyes and a conven- 
tional magnet wire coating tower at 34 meters per minute, having temperatures of 
450°F., 500°F. and 550°F., respectively, 2 passes were applied in this manner to 

30 place on the previously insulated conductor the pulsed voltage surge shield of the 
invention resulting in an insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 

35 flexible and uniform coat of base insulation material thereon. The pulsed voltage 
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surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example XVTH 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

400 grams of equal parts of fumed titanium dioxide, fumed alumina and zinc 
oxide particulate filler having an average particle size of 0.016 microns and an 
average surface area of 92 square meters per gram was added to 2,580 grams of a 
conventional polyester magnet wire enamel comprising 38.2% weight resin in a 
commercially available cresol, phenol and aromatic hydrocarbon solvent were 
intimately mixed by stirring at high speed to disperse the particulate filler 
throughout the enamel. The resultant enamel was then applied to the previously 
insulated magnet wire conductor having a continuous, concentric and flexible 
uniform coat of base insulation material thereon by employing dyes and a conven- 
tional magnet wire coating tower at 34 meters per minute, having temperatures of 
450T., 500°F. and 550»F., respectively, 2 passes were applied in this manner to 
place on the previously insulated conductor the pulsed voltage surge shield of the 
invention resulting in an insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450'F., 500»F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
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The properties of the resultant magnet wire are shown in Table I. 
Example XIX 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
5 in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 

10 approximately 1.8 mils. 

75 grams of WC-426 clay particulate filler having an average particle size of 
0.7 microns and a surface area of 13 to about 17 square meters per gram was 
added to 1,500 grams of a conventional polyester magnet wire enamel comprising 
38.2% weight resin in a commercially available cresol, phenol and aromatic 

1 5 hydrocarbon solvent were intimately mixed by a conventional ball mill to disperse 
the particulate filler throughout the enamel. The resultant enamel was then 
applied to the previously insulated magnet wire conductor having a continuous, 
concentric and flexible uniform coat of base insulation material thereon by 
employing dyes and a conventional magnet wire coating tower at 34 meters per 

20 minute, having temperatures of 450°F„ 500°F. and 550°F., respectively, 2 passes 
were applied in this manner to place on the previously insulated conductor the 
pulsed voltage surge shield of the invention resulting in an insulation build of 
approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 

25 resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 

30 temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table L 

Example XX 
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A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550 6 F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

250 grams of WC-426 clay particulate filler having an average particle size of 
0.7 microns and a surface area of 13 to about 17 square meters per gram was 
added to 1,500 grams of a conventional polyester magnet wire enamel comprising 
38.2% weight resin in a commercially available cresol, phenol and aromatic 
hydrocarbon solvent were intimately mixed by a conventional ball mill to disperse 
the particulate filler throughout the enamel. The resultant enamel was then 
applied to the previously insulated magnet wire conductor having a continuous, 
concentric and flexible uniform coat of base insulation material thereon by 
employing dyes and a conventional magnet wire coating tower at 34 meters per 
minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes 
were applied in this manner to place on the previously insulated conductor the 
pulsed voltage surge shield of the invention resulting in an insulation build of 
approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example XXI 

A polyarylsulfone magnet wire enamel comprising 2 1% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
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minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
mils. 

25 grams of fumed titanium dioxide (Ti02) particulate filler having an average 
5 particle size of 0.021 microns and a surface area of 35 square meters per gram was 
added to 1 ,200 grams of a polyarylsulfone magnet wire enamel comprising 21% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mixed by stirring at high speed to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 

10 previously insulated magnet wire conductor having a continuous, concentric and 
flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 16 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 

15 surge shield of the invention resulting in an insulation build of approximately 0.4 
mils; 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 

20 flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

25 The properties of the resultant magnet wire are shown in Table I. 

Example XXII 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
30 to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
mils. 
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75 grains of fumed titanium dioxide (Ti0 2 ) particulate filler having an average 
particle size of 0.021 microns and a surface area of 35 square meters per gram was 
added to 1,200 grams of a polyarylsulfone magnet wire enamel comprising 2 1% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mixed by stirring at high speed to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 
previously insulated magnet wire conductor having a continuous, concentric and 
flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 16 meters per minute, having 
temperatures of 450°F., 500°F. and 550'F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example XXIII 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
mils. 

125 grams of fumed titanium dioxide (Ti0 2 ) particulate filler having an 
average particle size of 0.021 microns and a surface area of 35 square meters per 
gram was added to 1,200 grams of a polyarylsulfone magnet wire enamel 
comprising 21% weight resin in a commercially available cresol, phenol and 
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aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 
continuous, concentric and flexible uniform coat of base insulation material 
5 thereon by employing dyes and a conventional magnet wire coating tower at 16 

meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils, 

10 A conventional amide imide magnet wire enamel comprising 28% weight 

resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 

15 conventional magnet wire coating tower at 36 meters per minute, having 

temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

20 

Example XXTV 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
25 employing dyes in a conventional magnet wire coating tower at 16 meters per 

minute having temperatures of 450°F M 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
mils. 

25 grams of fumed alumina (AI2O3) particulate filler having an average 
30 particle size of 0.013 microns and a surface area of 85 square meters per gram was 
added to 1,200 grams of a polyarylsulfone magnet wire enamel comprising 21% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mixed by stirring at high speed to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 
35 previously insulated magnet wire conductor having a continuous, concentric and 
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flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 16 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 



mils 



A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 3 1 meters per minute, having 
temperatures of 450»F., 500°F. and 550»F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example XXV 

A polyarylsulfone magnet wire enamel comprising 2 1% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
mils. 

75 grams of fumed alumina (A1 2 0 3 ) particulate filler having an average 
particle size of 0.0 13 microns and a surface area of 85 square meters per gram was 
added to 1,200 grams of a polyarylsulfone magnet wire enamel comprising 21% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mixed by stirring at high speed to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 
previously insulated magnet wire conductor having a continuous, concentric and 
flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 16 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
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surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
5 over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
10 in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example XXVI 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
15 commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F. f respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
20 mils. 

150 grams of fumed alumina (AI2O3) particulate filler having an average 
particle size of 0.013 microns and a surface area of 85 square meters per gram was 
added to 1,200 grams of a polyarylsulfone magnet wire enamel comprising 21% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 

25 solvent were intimately mixed by stirring at high speed to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 
previously insulated magnet wire conductor having a continuous, concentric and 
flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 16 meters per minute, having 

30 temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
35 a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
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previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example XXVII 

A polyarylsulfone magnet wire enamel comprising 2 1% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
mils. 

16 grams of fumed silica (Si0 2 ) particulate filler having an average particle 
size of 0.016 microns and a surface area of about 90 to about 130 square meters 
per gram was added to 1,600 grams of a polyarylsulfone magnet wire enamel 
comprising 21% weight resin in a commercially available cresol, phenol and 
aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 
continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 16 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin m a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
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temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 



5 Example XXVIII 

A polyarylsulfone magnet wire enamel comprising 2 1% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
10 minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
mils. 

80 grams of fumed silica (Si02) particulate filler having an average particle 
size of 0.016 microns and a surface area of about 90 to about 130 square meters 

15 per gram was added to 1,600 grams of a polyarylsulfone magnet wire enamel 
comprising 21% weight resin in a commercially available cresol, phenol and 
aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 

20 continuous, concentric and flexible uniform coat of base insulation material 

thereon by employing dyes and a conventional magnet wire coating tower at 16 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 

25 insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 

30 shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 22 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this maimer resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 
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Example XXIX 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
commerciaUy available cresol, phenol and aromatic hydrocarbon solvent as appUed 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
5 employing dyes in a conventional magnet wire coating tower at 16 meters per 

minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were appUed in this manner resulting in an insulation build of approximately 1.8 
mils. 

160 grams of fumed siUca (Si0 2 ) particulate filler having an average particle 
10 size of 0.016 microns and a surface area of about 90 to about 130 square meters 
per gram was added to 1,600 grams of a polyarylsulfone magnet wire enamel 
comprising 21% weight resin in a commercially available cresol, phenol and 
aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
15 then appUed to the previously insulated magnet wire conductor having a 

continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 16 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were appUed in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrroUdone and aromatic hydrocarbon solvent was than appUed 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were appUed 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example XXX 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as appUed 
35 to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
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employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.9 
mils. 

49 grams of zinc oxide (ZnO) particulate filler having an average particle size 
of 0. 12 microns and a surface area of 90 square meters per gram was added to 
2,584 grams of a polyaiylsulfone magnet wire enamel comprising 21% weight resin 
in a commercially available cresol, phenol and aromatic hydrocarbon solvent were 
intimately mixed by a conventional ball mill to disperse the particulate filler 
throughout the enamel. The resultant enamel was then applied to the previously 
insulated magnet wire conductor having a continuous, concentric and flexible 
uniform coat of base insulation material thereon by employing dyes and a conven- 
tional magnet wire coating tower at 16 meters per minute, having temperatures of 
450°F., 500°F. and 550°F., respectively, 2 passes were applied in this manner to 
place on the previously insulated conductor the pulsed voltage surge shield of the 
invention resulting in an insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example XXXI 

A polyaiylsulfone magnet wire enamel comprising 21% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1 .9 
mils. 
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size of O 5 ,?^ 3 ° f *" ^ ,Zn °' ****** ^ havi * - «"»■■ P«**> 

aTsI Zl T ns , a surface 0,90 m metera - «— — •» 

2.S84 grams of a pol yM ylsu>fone magnet wire enamel comprismg 21% 

- ™ercially avaaable msoU phmol ^ J ^ — 

mtimately nuxed by a conventional baU mill to disperse ^ ^ 

Tslf 7 enameL ^ rSSUltant — ' WM ^ - *• P~ ly 
.nsulated magnet ^ ^ a oonttaioMi ^ 

450 P., 500 F. ana MO-F, respectively, 2 passes were apphed in .Ms manner «o 
pUce on the piously insulated conductor the pulsed voltage surge shield of the 
mvention resulting in an insulation build of approximately 0.4 mils 

re Sin • A TT °* """" taMe magnet en " ,ttl 28% weight 

™ , a N-methyl pyrrolidone and aromatic hydrocarbon solvent was thaJapphed 

ZT 77 mSUlated C ° ndUCtOT haVtog b °* 3 COnt -—- ™ric 
flextble and unuorm coat of base insulation material thereon. The pulsed voltage 

IZ TV SUPerimP<>Sed ty ^ -d a 

conventional magnet wire coating tower at 36 meters per minute, having 

^mperatures of 450-F., 500-F. and 550-F.. respectively. Two passes were applied 
» tins manner resulting in an insulation build of approximately 0.6 to 0.8 mils 
The properties of the resultant magnet wire are shown in Table I. 

Example XXXII 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 

to 0 ZT^r ble CTeSO '' Phen °' ^ "" -vent as applied 
to a h« 18 AWG copper magnet wire conductor having no insulation thereon 
employmg dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450'F., 500-F. OT d 550'F., respectively, six passes 
were apphed in this manner resulting in an insulation build of approximately 1.9 

size ofoTf 8 " 3 ^ ^ ,Zn °' ha ™ S M aVCTa «= ««<«• 

2^84 " ™ and a -*» — °<*> -ters per gram was added to 

2^584 grams of a po, yai yl S ulfone magnet wire enamel comprising 21% weigh, resin 
m^commer^y availaMe cresol. phenol and aromatic hydrocarbon solvent were 
ultimately nuxed by a conventional ball mill to disperse the particulate filler 
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throughout the enamel. The resultant enamel was then applied to the previously 
insulated magnet wire conductor having a continuous, concentric and flexible 
uniform coat of base insulation material thereon by employing dyes and a conven- 
tional magnet wire coating tower at 16 meters per minute, having temperatures of 
450°F., 500°F. and 550°F., respectively, 2 passes were applied in this manner to 
place on the previously insulated conductor the pulsed voltage surge shield of the 
invention resulting in an insulation build of approximately 0,4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table L 

Example XXXIII 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F., respectively, twelve 
passes were applied in this manner resulting in an insulation build of 
approximately 3.0 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example XXXIV 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F., respectively, eight 
passes were applied in this manner resulting in an insulation build of 
approximately 1.9 mils. 

SUBSTITUTE SHEET (RULE 26) 



9641909A1J > 



10 



15 



20 



25 



30 



35 



WO 96/41909 

PCT/US96/08778 

36 

A conventional NYLON magnet we enamel comprising 2 0 o/ 0 res in weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
untform coat of base insulation material thereon and the pulsed voltage surge 
slueld of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F and 5<^n°p r>m*~~+i t ™ 

. ' ' 31111 550 F " respectively. Two passes were applied 

m *" mamier rCSUlting m ™ Nation build of approximately 0.6 to 0 8 mils 
The properties of the resultant magnet wire are shown in Table I. 

Example XXXV 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
commerciaUy available cresol, phenol and aromatic hydrocarbon solvent as ap pl ied 
toabare 18 AWG copper magnet wire conductor having no insulation thereon 
employmg dyes in a conventional magnet wire coating tower at 16 meters per 
mmute having temperatures of 450-P., SOO-P. and 5S0°F., respectively, six passes 
were appUed in this manner resulting in an insulation build of approximately 1.8 

1,677 grams of equal parts of fumed titanium dioxide, fumed alumina and 
zmc ox.de particulate filler having an average particle size of 0.016 microns and an 
average surface area of 92 square meters per gram was added to 2,580 grams of a 
polyary sulfone magnet wire enamel comprising 21% weight resin in a commerciaUy 
avauable cresol, phenol and aromatic hydrocarbon solvent were intimately mixed 
by stimng at high speed to disperse the particulate filler throughout the enamel 
The resultant enamel was then applied to the previously insulated magnet wire ' 
conductor having a continuous, concentric and flexible uniform coa. of base 
msulation material thereon by employing dyes and a conventional magnet wire 
coating tower at 16 meters per minute, having temperatures of 450T.. S00-F and 
550-F., respectively, 2 passes were applied in this manner to place on the 
previously insulated conductor the pulsed voltage surge shield of the invention 
resulting m an insulation build of approximately 0.4 mils 

A conventional NVXON magnet wire enamel comprising 20% resin weight in 
Phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uruform coat of base insulation material thereon and the pulsed voltage surge 
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shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
5 The properties of the resultant magnet wire are shown in Table I. 

Example XXXVI 

A polyaiylsulfone magnet wire enamel comprising 21% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
10 to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
mils. 

15 837 grams of equal parts of fumed titanium dioxide, fumed alumina and zinc 

oxide particulate filler having an average particle size of 0.016 microns and an 
average surface area of 92 square meters per gram was added to 2,580 grams of a 
polyarylsulfone magnet wire enamel comprising 21% weight resin in a commer- 
cially available cresol, phenol and aromatic hydrocarbon solvent were intimately 
20 mixed by stirring at high speed to disperse the particulate filler throughout the 

enamel. The resultant enamel was then applied to the previously insulated magnet 
wire conductor having a continuous, concentric and flexible uniform coat of base 
insulation material thereon by employing dyes and a conventional magnet wire 
coating tower at 16 meters per minute, having temperatures of 450°F M 500°F. and 
25 550°F., respectively, 2 passes were applied in this manner to place on the 

previously insulated conductor the pulsed voltage surge shield of the invention 
resulting in an insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
30 over the previously insulated conductor having both a continuous, concentric, 

flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
35 in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
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The properties of the resultant magnet wire are shown in Table I. 
Example XXXVII 

A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
5 commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
minute having temperatures of 450°F., 500-F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1 8 
10 mils. 

140 grams of equal parts of fumed titanium dioxide, fumed alumina and zinc 
oxide particulate filler having an average particle size of 0.016 microns and an 
average surface area of 92 square meters per gram was added to 2,580 grams of a 
polyarylsulfone magnet wire enamel comprising 2 1% weight resin in a commer- 
cially available cresol, phenol and aromatic hydrocarbon solvent were intimately 
mixed by stirring at high speed to disperse the particulate filler throughout the 
enamel. The resultant enamel was then applied to the previously insulated magnet 
wire conductor having a continuous, concentric and flexible uniform coat of base 
insulation material thereon by employing dyes and a conventional magnet wire 
coating tower at 16 meters per minute, having temperatures of 450°F., 500°F. and 
550°F., respectively, 2 passes were applied in this manner to place on the 
previously insulated conductor the pulsed voltage surge shield of the invention 
resulting in an insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500'F. and 550°F., respectively. Two passes were applied 
in tfa» manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example XXXVIII 
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A polyarylsulfone magnet wire enamel comprising 2 1% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
5 minute having temperatures of 450°F>, 500°F. and 550°F., respectively, six passes 
were applied in this manner resulting in an insulation build of approximately 1.8 
mils. 

75 grams of WC-426 clay particulate filler having an average particle size of 
0.7 microns and a surface area of 13 to about 17 square meters per gram was 

10 added to 1,500 grams of a polyarylsulfone magnet wire enamel comprising 21% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mixed by a conventional ball mill to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 
previously insulated magnet wire conductor having a continuous, concentric and 

15 flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 16 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 

20 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
25 surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F M respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 
30 Example XXXIX 

-A polyarylsulfone magnet wire enamel comprising 21% weight resin in 
commercially available cresol, phenol and aromatic hydrocarbon solvent as applied 
to a bare 18 AWG copper magnet wire conductor having no insulation thereon 
employing dyes in a conventional magnet wire coating tower at 16 meters per 
35 minute having temperatures of 450°F., 500°F. and 550°F., respectively, six passes 
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were applied in this manner resulting in an insulation build of approximately 1 .8 

450 grams of WC-426 clay particulate filler having an average particle size of 
0^7 mzcrons and a surface area of 13 to about 17 square meters per gram was 
added to 1,500 grams of a polyarylsulfone magnet wire enamel comprising 2 1% 
wexght resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mixed by a conventional ball mill to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 
previously insulated magnet wire conductor having a continuous, concentric and 
flexxble uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 16 meters per minute, having 
temperatures of 45 0 «F., 500*F. and 550'F., respectively, 2 passes were applied in 
tins manner to place on the previously insulated conductor the pulsed voltage 

15 ShieW ^ inVenti ° n rCSUlting ™ " inSUlati ° n ^ of W-xnnately 0.4 

A conventional NYLON magnet wire enamel comprising 2 0 o/ 0 resi n weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F and ^n°Tr *.»., *• , ^ 

... ' 311(1 550 R > respectively. Two passes were applied 

m this manner resulting in an insulation build of approximately 0.6 to 0 8 mils 
The properties of the resultant magnet wire are shown in Table I. 

Example XL 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per mmute having temperatures of 450°F., 500°F. and 550°F., respectively six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

60 grams of iron oxide (Fe203) particulate filler having an average particle 
s*e of 0.09 microns was added to 1,200 grams of a conventional polyester magnet 

SUBSTITUTE SHEET (RULE 26) 

BNS0OCI0: <WO 9641909A1_I_> 



WO 96/41 909 PCT/US96/08778 



41 

wire enamel comprising 38.2% weight resin in a commercially available cresol, 
phenol and aromatic hydrocarbon solvent were intimately mixed by stirring at high 
speed to disperse the particulate filler throughout the enamel. The resultant 
enamel was then applied to the previously insulated magnet wire conductor having 
5 a continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 34 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 

10 insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 

1 5 surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

20 

. Example XLI 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 

25 thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

120 grams of iron oxide (Fe203) particulate filler having an average particle 

30 size of 0.09 microns was added to 1,200 grams of a conventional polyester magnet 
wire enamel comprising 38.2% weight resin in a commercially available cresol, 
phenol and aromatic hydrocarbon solvent were intimately mixed by stirring at high 
speed to disperse the particulate filler throughout the enamel. The resultant 
enamel was then applied to the previously insulated magnet wire conductor having 

35 a continuous, concentric and flexible uniform coat of base insulation material 
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thereon by employing dyes and a conventional magnet wire coating tower at 34 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductorthe pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F. and 550«F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example XLII 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

240 grams of iron oxide (Fe203) particulate filler having an average particle 
size of 0.09 microns was added to 1,200 grams of a conventional polyester magnet 
wire enamel comprising 38.2% weight resin in a commercially available cresol, 
phenol and aromatic hydrocarbon solvent were intimately mixed by stirring at high 
speed to disperse the particulate filler throughout the enamel. The resultant 
enamel was then applied to the previously insulated magnet wire conductor having 
a continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 34 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 
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A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
5 surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

10 

Example XLIII 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 

1 5 thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

60 grams of fumed zirconium oxide (Zr203) particulate filler having an 

20 average particle size of 0.03 microns and a surface area of about 30 to 50 square 

meters per gram was added to 1 ,200 grams of a conventional polyester magnet wire 
enamel comprising 38.2% weight resin in a commercially available cresol, phenol 
and aromatic hydrocarbon solvent were intimately mixed by stirring at high speed 
to disperse the particulate filler throughout the enamel. The resultant enamel was 

25 then applied to the previously insulated magnet wire conductor having a 

continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 34 
meters per minute, having temperatures of 450°F M 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 

30 conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied oyer the 
previously insulated conductor having both a continuous, concentric, flexible and 

35 uniform coat of base insulation material thereon and the pulsed voltage surge 
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shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F. and 550°R, respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example XLIV 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1 .8 mils. 

126 grams of fumed zirconium oxide (Zr 2 0 3 ) particulate filler having an 
average particle size of 0.03 microns and a surface area of about 30 to 50 square 
meters per gram was added to 1,200 grams of a conventional polyester magnet wire 
enamel comprising 38.2% weight resin in a commercially available cresol, phenol 
and aromatic hydrocarbon solvent were intimately mixed by stirring at high speed 
to disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 
continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 34 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450»F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
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The properties of the resultant magnet wire are shown in Table I. 



Example XLV 

A conventional polyester magnet wire enamel comprising 38.2% weight resin 
5 in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 34 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 

10 approximately 1.8 mils. 

240 grams of fumed zirconium oxide (Zr203) particulate filler having an 
average particle size of 0.03 microns and a surface area of about 30 to 50 square 
meters per gram was added to 1,200 grams of a conventional polyester magnet wire 
enamel comprising 38.2% weight resin in a commercially available cresol, phenol 

15 and aromatic hydrocarbon solvent were intimately mixed by stirring at high speed 
to disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 
continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 34 

20 meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 

25 a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 

previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 

30 temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this* manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example XLVI 
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A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500»F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

25 grams of fumed titanium dioxide (Ti0 2 ) particulate filler having an average 
particle size of 0.02 1 microns and a surface area of 35 square meters per gram was 
added to 1,200 grams of a conventional FORMVAR magnet wire enamel comprising 
16% weight resin in a commercially available cresol, phenol and aromatic 
hydrocarbon solvent were intimately mixed by stirring at high speed to disperse the 
particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
and a conventional magnet wire coating tower at 32 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0 4 
20 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 



15 



25 



30 



35 



Example XLVII 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
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thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 
5 75 grams of fumed titanium dioxide (Ti0 2 ) particulate filler having an average 

particle size of 0.021 microns and a surface area of 35 square meters per gram was 
added to 1 ,200 grams of a conventional FORMVAR magnet wire enamel comprising 
16% weight resin in a commercially available cresol, phenol and aromatic 
hydrocarbon solvent were intimately mixed by stirring at high speed to disperse the 

10 particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
and a conventional magnet wire coating tower at 32 meters per minute, having 
temperatures of 450°R, 500°F. and 550°F., respectively, 2 passes were applied in 

15 this manner to place on the previously insulated conductor the pulsed voltage 

surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
20 previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
25 in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example XLVIII 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
30 in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this maimer resulting in an insulation build of 
35 approximately 1.8 mils. 
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1 50 grams of fumed titanium dioxide (Ti0 2 ) particulate filler having an ! 
average particle size of 0.02 1 microns and a surface area of 35 square meters per i 
gram was added to 1,200 grams of a conventional FORMVAR magnet wire enamel J 
comprising 16% weight resin in a commercially available cresol, phenol and 1 
aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to i 
disperse the particulate filler throughout the enamel. The resultant enamel was 1 
then applied to the previously insulated magnet wire conductor having a j 
continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 32 
meters per minute, having temperatures of 450°F. , 500°F. and 550°F. , respectively, ] 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an ' : 

insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example XLIX 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F. , 500°F. and 550°F. , respectively, six 
30 passes were applied in this manner resulting in an insulation build of 
approximately 1 .8 mils. 

27 grams of fumed alumina (A1 2 0 3 ) particulate filler having an average 
particle size of 0.013 microns and a surface area of 85 square meters per gram was 
added to 1,000 grams of a conventional FORMVAR magnet wire enamel comprising 
16% weight resin in a commercially available cresol, phenol and aromatic hydrocar- 
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bon solvent were intimately mixed by stirring at high speed to disperse the 
particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
5 and a conventional magnet wire coating tower at 32 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

10 A conventional NYLON magnet wire enamel comprising 20% resin weight in 

a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 

15 conventional magnet wire coating tower at 31 meters per minute, having 

temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

20 Example L 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 

25 per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

80 grams of fumed alumina (AI2O3) particulate filler having an average 
particle size of 0.013 microns and a surface area of 85 square meters per gram was 

30 added to 1,000 grams of a conventional FORMVAR magnet wire enamel comprising 
16% weight resin in a commercially available cresol, phenol and aromatic hydrocar- 
bon solvent were intimately mixed by stirring at high speed to disperse the 
particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 

35 and flexible uniform coat of base insulation material thereon by employing dyes 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9641909A1J_> 



WO 96/41909 



PCTAJS96/08778 



10 



15 



20 



25 



30 



50 

and a conventional magnet wire coating tower at 32 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example LI 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

160 grams of fumed alumina (A1 2 0 3 ) particulate filler having an average 
particle size of 0.0 13 microns and a surface area of 85 square meters per gram was 
added to 1,000 grams of a conventional FORMVAR magnet wire enamel comprising 
16% weight resin in a commercially available cresol, phenol and aromatic hydrocar- 
bon solvent were intimately mixed by stirring at high speed to disperse the 
particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
and a conventional magnet wire coating tower at 32 meters per minute, having 
temperatures of 450°F., 500»F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9641909A1 _l_> 



WO 96/41909 



PCT/US96/08778 



51 

surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
5 previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 3 1 meters per minute, having 
temperatures of 450°R, 500°F. and 550°F., respectively. Two passes were applied 
10 in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 



Example LII 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 

15 in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 

20 approximately 1.8 mils. 

10 grams of fumed silica (SK>2) particulate filler having an average particle 
size of 0.016 microns and a surface area of about 90 to about 130 square meters 
per gram was added to 1 ,600 grams of a conventional FORMVAR magnet wire 
enamel comprising 16% weight resin in a commercially available cresol, phenol and 

25 aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 
continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 32 

30 meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 

35 resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
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over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
m this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example LIII 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
m commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

25 grams of fumed silica (Si0 2 ) particulate filler having an average particle 
size of 0.016 microns and a surface area of about 90 to about 130 square meters 
per gram was added to 1,600 grams of a conventional FORMVAR magnet wire 
enamel comprising 16% weight resin in a commercially available cresol, phenol and 
aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 
continuous, concentric and flexible uniform coat of base insulation material 
thereon by employing dyes and a conventional magnet wire coating tower at 32 
meters per minute, having temperatures of 450»F., 500°F. and 550°F. , respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
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temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 



5 Example LIV 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
10 per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

50 grams of fumed silica (Si0 2 ) particulate filler having an average particle 
size of 0.016 microns and a surface area of about 90 to about 130 square meters 
1 5 per gram was added to 1 ,600 grams of a conventional FORMVAR magnet wire 

enamel comprising 16% weight resin in a commercially available cresol, phenol and 
aromatic hydrocarbon solvent were intimately mixed by stirring at high speed to 
disperse the particulate filler throughout the enamel. The resultant enamel was 
then applied to the previously insulated magnet wire conductor having a 
20 continuous, concentric and flexible uniform coat of base insulation material 

thereon by employing dyes and a conventional magnet wire coating tower at 32 
meters per minute, having temperatures of 450°F., 500°F. and 550°F., respectively, 
2 passes were applied in this manner to place on the previously insulated 
conductor the pulsed voltage surge shield of the invention resulting in an 
25 insulation build of approximately 0.4 mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
30 surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450 6 F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

35 
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Example LV 

A conventional FORMVAR mag net wire enamel comprising 16% wei«h, „ • 
- commercial available phmol ^ soCt 

appfced to a hare 18 AWG copper magnet wire conductor having no £l£ 
.hereon employing dyes m a convenaonal «^l^^L„ 
per m u tt having temperatures of 4S0 „ p ^ ^^J^ 

passes were applied in this manner resulting in an insulation build T 
approximately 1.8 mils. 

of 0 12 25 SramS ° f ^ OXide (Zn0) ^ h *™* - average particle size 

of 0. 12 microns and a surface area of 90 sauare 

2 584 or*™ nf a OI ^ square meters per gram was added to 

A^e* grams of a conventional FORMVAR m*^--. • 

, - . t . . "ai r ukmvak magnet wire enamel comprising 16% 

weight resin ma commercially available cresol rt^i ^ 8 

, J c cresol, phenol and aromatic hvdroearhor, 

~r;rr, of base — « *— * — * *- - . 

i-uavenuonal magnet wire coatine tower at 

g tower at 32 meters per minute, having 
^peratures 0,450-F., SOW. and 550,.. respective*, 2 passes were applied in 
"us manner ,„ place on the previous* insulated conductor the pulsed vol « 
sh,e.d ofthe invention resu.tin g ta an msulation buM of 

a nhe A ,~ ti ° nal •"">•« ^ ename. comprising 20% resin weight in 

a Phenol cresol and aromatic hydrocarbon so,vent was then appUed over tne 

sh,e.d of the mvenuon superimposed thereon by employing dyes and I 
conventional magnet wire coating tower at 3! meters per minute, having 
Wrures o, 450,.. 500°F. and 550,.. respectively. Two passes were applied 

- thts manner resuming in an insuiauon build o f approximately 0 . 6 to 0.8 nuls 

UK properties of the resultant magnet wire are shown in Table I. 

Example LVI 

A conventions FORMVAR magnet wire ename! comprising 16% weight resin 

- cornmerc.ally avaiub , e ^ ^ ^ * 

apphed to a bare « AWC copper magnet wire conductor having no insu^on 
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thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°R, respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 
5 50 grams of zinc oxide (ZnO) particulate filler having an average particle size 

of 0. 12 microns and a surface area of 90 square meters per gram was added to 
2,584 grams of a conventional FORMVAR magnet wire enamel comprising 16% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mixed by stirring at high speed to disperse the particulate 

10 filler throughout the enamel. The resultant enamel was then applied to the 

previously insulated magnet wire conductor having a continuous, concentric and 
flexible uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 32 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 

15 this manner to place on the previously insulated conductor the pulsed voltage 

surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
20 over the previously insulated conductor having both a continuous, concentric, 

flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
25 in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example LVII 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
30 in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
35 approximately 1.8 mils. 
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100 grams of zinc oxide (ZnO) particulate filler having an average particle 
«of 0. 12 microns and a surface area of 90 square meters per gram was added to 
2,584 grams of a conventional FORMVAR magnet wire enamel comprising 16% 
weight resin in a commercially available cresol, phenol and aromatic hydrocarbon 
solvent were intimately mi*ed by stirring at high speed to disperse the particulate 
filler throughout the enamel. The resultant enamel was then applied to the 
previously insulated magnet wire conductor having a continuous, concentric and 
flex.ble uniform coat of base insulation material thereon by employing dyes and a 
conventional magnet wire coating tower at 32 meters per minute, having 
temperatures of 450'F., 500'F. and 550>F., respectively, 2 passes were applied in 
&» manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500'F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils 

The properties of the resultant magnet wire are shown in Table I. 

Example LVIII 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
m commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500»F. and 550°F., respectively twelve 
passes were applied in this manner resulting in an insulation build of 
approximately 3.0 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example LEX 
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A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
5 per minute having temperatures of 450°F., 500°F. and 550°R, respectively, eight 
passes were applied in this manner resulting in an insulation build of 
approximately 2.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
10 previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
15 in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example LX 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
20 in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
25 approximately 1.8 mils. 

210 grams of equal parts of fumed titanium dioxide, fumed alumina and zinc 
oxide particulate filler having an average particle size of 0.016 microns and an 
average surface area of 92 square meters per gram was added to 2,580 grams of a 
conventional FORMVAR magnet wire enamel comprising 16% weight resin in a 
30 commercially available cresol, phenol and aromatic hydrocarbon solvent were 
intimately mixed by stirring at high speed to disperse the particulate filler 
throughout the enamel. The resultant enamel was then applied to the previously 
insulated magnet wire conductor having a continuous, concentric and flexible 
uniform coat of base insulation material thereon by employing dyes and a conven- 
35 tional magnet wire coating tower at 32 meters per minute, having temperatures of 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9641909A1 J_> 



10 



15 



20 



25 



30 



WO 96/41909 

PCT/US96/08778 . 

58 

450°F., 500°F. and 550»F., respectively, 2 passes were applied in this manner to 
place on the previously insulated conductor the pulsed voltage surge shield of the 
invention resulting in an insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450'F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 

The properties of the resultant magnet wire are shown in Table I. 

Example LXI 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 4S0°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

600 grams of equal parts of fumed titanium dioxide, fumed alumina and zinc 
oxide particulate filler having an average particle size of 0.016 microns and an 
average surface area of 92 square meters per gram was added to 2,580 grams of a 
conventional FORMVAR magnet wire enamel comprising 16% weight resin in a 
commercially available cresol, phenol and aromatic hydrocarbon solvent were 
intimately mixed by stirring at high speed to disperse the particulate filler 
throughout the enamel. The resultant enamel was then applied to the previously 
insulated magnet wire conductor having a continuous, concentric and flexible 
uniform coat of base insulation material thereon by employing dyes and a conven- 
tional-magnet wire coating tower at 32 meters per minute, having temperatures of 
450»F., 500°F. and 550°F., respectively, 2 passes were applied in this manner to 
place on the previously insulated conductor the pulsed voltage surge shield of the 
invention resulting in an insulation build of approximately 0.4 mils. 
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A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric, 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
5 surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute, having 
temperatures of 450°R, 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table L 

10 

Example LXII 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 

15 thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

300 grams of equal parts of fumed titanium dioxide, fumed alumina and zinc 

20 oxide particulate filler having an average particle size of 0.016 microns and an 

average surface area of 92 square meters per gram was added to 2,580 grams of a 
conventional FORMVAR magnet wire enamel comprising 16% weight resin in a 
commercially available cresol, phenol and aromatic hydrocarbon solvent were 
intimately mixed by stirring at high speed to disperse the particulate filler 

25 throughout the enamel. The resultant enamel was then applied to the previously 
insulated magnet wire conductor having a continuous, concentric and flexible 
uniform coat of base insulation material thereon by employing dyes and a conven- 
tional magnet wire coating tower at 32 meters per minute, having temperatures of 
450°F., 500°F. and 550°F., respectively, 2 passes were applied in this manner to 

30 place on the previously insulated conductor the pulsed voltage surge shield of the 
invention resulting in an insulation build of approximately 0.4 mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 
previously insulated conductor having both a continuous, concentric, flexible and 

35 uniform coat of base insulation material thereon and the pulsed voltage surge 
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shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 

Example LXm 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
m commercially available cresol, phenol and aromatic hydrocarbon solvent as 
apphed to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively six 
passes were applied in this manner resulting in an insulation build of 
approximately 1.8 mils. 

35 grams of WC-426 clay particulate filler having an average particle size of 
0.7 microns and a surface area of 13 to about 17 square meters per gram was 
added to 1,500 grams of a conventional FORMVAR magnet wire enamel comprising 
16% weight resin in a commercially available cresol, phenol and aromatic hydrocar- 
bon solvent were intimately mixed by a conventional ball mill to disperse the 
particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
and a conventional magnet wire coating tower at 32 meters per minute having 
temperatures of 450°F., 500°F. and 550°F., respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional amide imide magnet wire enamel comprising 28% weight 
resin in a N-methyl pyrrolidone and aromatic hydrocarbon solvent was than applied 
over the previously insulated conductor having both a continuous, concentric 
flexible and uniform coat of base insulation material thereon. The pulsed voltage 
surge shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 36 meters per minute having 
temperatures of 450*F., 500°F. and 550°F., respectively. Two passes were applied 
m this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
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The properties of the resultant magnet wire are shown in Table I. 
Example LXTV 

A conventional FORMVAR magnet wire enamel comprising 16% weight resin 
5 in commercially available cresol, phenol and aromatic hydrocarbon solvent as 
applied to a bare 18 AWG copper magnet wire conductor having no insulation 
thereon employing dyes in a conventional magnet wire coating tower at 32 meters 
per minute having temperatures of 450°F., 500°F. and 550°F., respectively, six 
passes were applied in this manner resulting in an insulation build of 

10 approximately 1.8 mils. 

100 grams of WC-426 clay particulate filler having an average particle size of 
0.7 microns and a surface area of 13 to about 17 square meters per gram was 
added to 1,500 grams of a conventional FORMVAR magnet wire enamel comprising 
16% weight resin in a commercially available cresol, phenol and aromatic hydrocar- 
1 5 bon solvent were intimately mixed by a conventional ball mill to disperse the 

particulate filler throughout the enamel. The resultant enamel was then applied to 
the previously insulated magnet wire conductor having a continuous, concentric 
and flexible uniform coat of base insulation material thereon by employing dyes 
and a conventional magnet wire coating tower at 32 meters per minute, having 
20 temperatures of 450°F. , 500°F. and 550°F. , respectively, 2 passes were applied in 
this manner to place on the previously insulated conductor the pulsed voltage 
surge shield of the invention resulting in an insulation build of approximately 0.4 
mils. 

A conventional NYLON magnet wire enamel comprising 20% resin weight in 
25 a phenol, cresol and aromatic hydrocarbon solvent was then applied over the 

previously insulated conductor having both a continuous, concentric, flexible and 
uniform coat of base insulation material thereon and the pulsed voltage surge 
shield of the invention superimposed thereon by employing dyes and a 
conventional magnet wire coating tower at 31 meters per minute, having 
30 temperatures of 450°F., 500°F. and 550°F., respectively. Two passes were applied 
in this manner resulting in an insulation build of approximately 0.6 to 0.8 mils. 
The properties of the resultant magnet wire are shown in Table I. 
The specific test equipment utilized includes a laboratory oven in which a 
sample cell is positioned. The sample cell is connected in series to a pulse 
35 generator and a signal conditioner. The signal conditioner and the pulse generator 
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are connected to an oscilloscope. A bipolar power supply is connected in parallel to 
the sample cell and the oscilloscope between the pulse generator and the signal 
conditioner. In the specific test facility utilized, peak to peak voltage could be 
varied from !, 000 to 5,000 volts, repetitive frequency could be varied from 60 Hz to 

kHz, and rise time of the pulse could be varied from 60 nano seconds to 250 
nano seconds for a pulse of 5,000 volts. 

A standard twisted wire pair was used for each test. The twisted wire pair 
was mounted in the sample cell. 18 AWG wire was used in each test. Each wire 
P*r was twisted 8 revolutions. The insulation was stripped off at each end of the 
tested pair. The remaining conductor portion was used as an electrode. One end 
of the we was connected to the positive output of the pulse generator, and the 
other end to the negative output of the pulse generator. The other side of the 
twisted pair were kept apart. 

The magnet wire made in accordance with Examples I through LXIV 
heremabove were tested in accordance with the pulsed voltage surge resistant 
magnet wire test in which a twisted pair of insulated conductors of the invention 
were subjected to a pulsed wave at a frequency of 20 kHz at temperatures ranging 
from 30°C. to 90-0. having a 5 0 o/ 0 duty cycle as shown in Table I. All of the data 
reported was at a rate of rise of 83 kV per microsecond. The electrical stress 
apphed to the twisted pair ranged from 0.7 to 1 kV per mil. The extended life of the 
pulsed voltage surge resistant magnet wire is shown to be ten-fold over the magnet 
wore without the pulsed voltage surge resistant shield of the invention 

The improved magnet wire of the invention provides an improved magnet 
wure for use in such AC motors which has increased resistance to insulation 
degradation caused by pulsed voltage surges. The improved magnet wire of the 
invention provides an improved magnet wire which can withstand voltage surges 
approaching 3,000 volts having rates of rise of about 1.0 kV per micro second to 
about 100 kv per micro second temperatures for short periods of time of about 
300°C. after the insertion of the windings in a motor rotor and stator over 
anticipated lifetime of the motor. The improved magnet wire of the invention 
pnmdes an improved magnet wire which will pass all of the dimensional 
ANSI/NEMA magnet wire standards MW1000 and in addition NEMA MGl-Parts 30 
and 31 for constant speed motors on a sinusoidal bus and general purpose motors 
used with variable frequency controls, or both, and definite purpose inverter fed 
motors, respectively. The improved magnet wire of the invention provides an 
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improved magnet wire which meets all of the performance characteristics desired 
by motor manufacturers for stator and rotor windings for use under corona 
discharge conditions. 

While there have been described above principles of the invention in 
connection with a specific magnet wire insulating materials and specific particulate 
fillers, it is to be clearly understood that this description is made only by way of 
example, and not as a limitation of the scope of the invention. 
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TABLE I 
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1.3 


1.1 


1.3 


build - mils 


3.0 
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3.0 


3.0 


3.0-3.1 


wiuiigauuii • /o 


41 


42 


40 


43 


42 


40 


Mandrel Flex 


30% 
IX OK 


35% 
3XOK 


25% 
5X OK 


20% 
IX OK 


30% 
3XOK 


20% 
5XOK 


Snap 


OK 


OK 


OK 


OK 


OK 


OK 


Snap Flex 


OK IX 


OK IX 


OK3X 


OK IX 


OK3X 


0K3X 


Dielectric 
Breakdown - V 


12,220 


11,730 


10,820 


12,100 


11,680 


10,470 


Time to Fail 
20 kHz, 2 kV, 
oo°c 

Duty Cycle, 
seconds 


>40,000 


>60,000 


>70,000 


>40,000 


>60,000 


>70,000 


Size AWfr 


lo 


18 


18 


18 


18 


18 


Conductor 


Copper 


Copper 


Copper 


Copper 


Copper 


Copper 














Example 


VII 


VIII 


IX 


X 


XI 


XII 




34 


34 


34 


34 


34 


34 


o hi laLc rating 


1.1 


1.1 


1.2 


1.2 


1.1 


1.1 


I n rh 1 a fi r\T* 

iiiouiaiiUIl 

build - mils 


3.0 


2.9-3.0 


3.0-3.1 


3.0 


2.9-3.0 


3.0-3.1 




42 


40 


41 


41 


42 


40 


Mandrel Flex 


30% 
IX OK 


30% 
3X OK 


30% 
5X OK 


IX OK 


IX OK 


2X OK 


Snap 


OK 


OK 


OK 


OK 


OK 


OK 


onap r lex 


OK IX 


OK3X 


OK6X 


OK IX 


OK IX 


OK 2X 


Dielectric 
Breakdown - V 


11,809 


11,250 


10,250 


11,980 


12,520 


10,580 


Time to Fail 
20 kHz, 2kV, 
90°C., 50% 
Duty Cycle, 
seconds 


>40,000 


>60,000 


>70,000 


566 
80°C. 


666 
80°C. 


>40,000 


Size, AWG 


18 


18 


18 


18 


18 


18 


Conductor 


Copper 


Copper 


Copper 


Copper 


Copper 


Copper 



•a 
•it* 
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TABLE I (Continued) 



Example 


XIII 


XIV 


XV 


XVI 


XVII 


XVIII 


Speed - mpm 


34 


34 


34 


34 


34 


34 


Surface rating 


1.2 


1.1 


1.3 


1.1 


1.1 


1.3 


Insulation 
build - mils 


2.9-3.0 


3.0 


2.9-3.0 


3.0-3.1 


3.0 


3.0 


Elongation - % 


42 


41 


40 


40 


40 


40 


Mandrel Flex 


30% 
4XOK 


35% 
5XOK 


30% 
6XOK 


25% 
5XOK 


30% 
5XOK 


30% 
6XOK 


Snap 


OK 


OK 


OK 


OK 


OK 


OK 


Snap Flex 


OK4X 


OK6X 


OK7X 


OK 3X 


OK6X 


OK 5X 


Dielectric 
Breakdown - V 


10,980 


11,250 


11,000 


10,400 


11,860 


10,750 


Time to Fail 
20 kHz, 2kV, 
90°C, 50% 
Duty Cycle, 
seconds 


>50,000 


>70,000 


>80,000 


>30,000 


>30,000 


>30,000 


Size, AWG 


18 


18 


18 


18 


18 


18 


Conductor 


Copper 


Copper 


Copper 


Copper 


Copper 


Copper 



Example 


XIX 


XX 


XXI 


XXII 


XXIII 


xxrv 


Speed - mpm 


34 


34 


16 


16 


16 


16 


Surface rating 


1.1 


1.1 


1.3 


1.2 


1.2 


1.3 


Insulation 
build - mils 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


Elongation - % 


40 


41 


42 


40 


41 


40 


Mandrel Flex 


20% 
IX OK 


20% 
IX OK 


20% 
IX OK 


20% 
3XOK 


20% 
5X OK 


20% 
IX OK 


Snap 


OK 


OK 


OK 


OK 


OK 


OK 


Snap Flex 


OK 5X 


OK 5X 


OK IX 


OK 3X 


OK6X 


OK IX 


Dielectric 
Breakdown - V 


10,580 


8,100 


5,850 


6,100 


7,480 


6,375 


Time to Fail 
20 kHz, 2kV, 
90°C, 50% 
Duty Cycle, 
seconds 


>3,000 


>4,000 


>6,000 


> 12, 000 


>20,000 


>4,000 


Size, AWG 


18 


18 


18 


18 


18 


18 


Conductor 


Copper 


Copper 


Copper 


Copper 


Copper 


Copper 
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TABLE I (Continued) 



PCT/US96/08778 



Example 



XXV 



XXVI 



XXVII 
"l6~ 



XXVIII 



XXIX 



XXX 



Speed - mpm 
Surface rating 



16 



16 



16 



16 



1.3 
3.0 



1.2 

To 



1.3 



1.2 



1.3 



Insulation 
build - mils 



Elongation - % 



41 



2.9-3.0 
~42~ 



40 



3.0 



42 



3.0 



42 



3.1 



40 



30% 
3XOK 



30% 
5XOK 



30% 
IX OK 



30% 
3X OK 



30% 
5X OK 



30% 
2XOK 



Snap. 
Snap Flex 



OK 



OK 
OK1X 



OK 



OK 



OK 



Dielectric 
Breakdown - V 
Time to Fail 
20 kHz, 2kV, 
90°C, 50% 
Duty Cycle, 
seconds 
Size, AWG 



OK3X 
7,180 

> 12,000 



OK5X 
7,360 

>20,000 



6,340 



>4,000 



OK3X 
6,120 

> 12,000 



OK6X 
6,820 

>20,000 



Copper 



Copper 



Example 
Speed - mpm 




OK2X 
5,950 

>40,000 




Copper 



40 



41 



42 



Mandrel Flex 



40 



30% 
3XOK 



30% 
5XOK 



30% 
IX OK 



30% 
IX OK 



30% 
3X0K 



Dielectric 
Breakdown - V 
Time to Fail 
20 kHz, 2kV, 
90°C, 50% 
Duty Cycle, 
seconds 



>60,000 



>70,000 



94 



5,850 



96 



6,550 



>25,000 



40 



30% 
5XOK 




5,700 



>25,000 



Size, AWG 
Conductor 



18 
Copper 



18 
Copper 



18 
Copper 



18 
Copper 



18 

Copper 



18 
Copper 
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TABLE I (Continued* 



Example 


XXXVII 


XXXVIII 


XXXIX 


XL 


XLI 


XLII 


Speed - mpm 


16 


16 


16 


34 


34 


34 


Surface rating 


1.3 


1.2 


1.2 


1.3 


1.1 


1.2 


Insulation 
build - mils 


3.0 


3.0 


3.0 


3.0 


3.0 


2.9-3.0 


Elongation - % 


40 


42 


41 


40 


46 


46 


Mandrel Flex 


30% 
6X OK 


30% 
6X OK 


30% 
6XOK 


30% 
2XOK 


30% 
OK 


30% 
OK 










UK 


UK 


UK 




hit fiv 


U1Y DA 


OA 


AT/ - OY 


UK OA 


AT/ OV 

UK OA 


Dielectric 
Breakdown - V 


5,650 


6,700 


6,560 


6 650 


1 1 300 


i n onn 

X \J yZS\J\J 


Time to Fail 
20 kHz, 2kV, 
90°C, 50% 
Duty Cycle, 
seconds 


>25,000 


>3,000 


>6,000 


>40,000 


>60,000 


>70,000 


Size, AWG 


18 


18 


18 


18 


18 


18 


Conductor 


Copper 


Copper 


Copper 


Copper 


Copper 


Copper 



Example 


XLIH 


XLIV 


XLV 


XLVI 


XLVII 


XLVIII 


Speed - mpm 


34 


34 


34 


32 


32 


32 


Surface rating 


1.1 


1.1 


1.1 


1.1 


1.1 


1.1 


Insulation 
build - mils 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


Elongation - % 


46 


46 


46 


46 


35 


35 


Mandrel Flex 


30% 
OK 


30% 
2X OK 


30% 
4X OK 


30% 
5X0K 


30% 
IX OK 


30% 
IX OK 


Snap 


OK 


OK 


OK 


OK 


OK 


OK 


Snap Flex 


OK 3X 


OK 2X 


OK 4X 


OK5X 


OK IX 


OK IX 


Dielectric 
Breakdown - V 


10,190 


11,200 


11,920 


10,650 


10,750 


10,560 


Time to Fail 
20 kHz, 2kV, 
90°C, 50% 
Duty Cycle, 
seconds 


>40,000 


>60,000 


>70,000 


>40,000 


>55,000 


> 75, 000 


Size, AWG 


18 


18 


18 


18 


18 


18 


Conductor 


Copper 


Copper . 


Copper 


Copper 


Copper 


Copper 
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TABLE I ^Continued) 



Example 


XLIX 


L 


LI 


I Tl 


T TTf 

LIU 


Lrv 


Speed - mpm 


32 


32 






32 


32 


Surface rating 


1.1 


1.1 


1 1 


1. 1 


1.1 


1.1 


Insulation 

lju.uu mi is 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


Elongation - % 


35 


35 


40 


40 


40 


40 


Mandrel Flex 


30% 
2X OK 


30% 
2X OK 


30% 
IX OK 


30% 
IX OK 


30% 
IX OK 


30% 
IX OK 




OK 


OK 


OK 


OK 


OK 


OK 




OK 2X 


OK 2X 


OK IX 


OK1X 


OK IX 


OK IX 


Dielectric 
Breakdown - V 


14,300 


13,750 


10 680 


m 1 on 


10,980 


10,350 


Time to Fail 
20 kHz, 2kV, 
90°C., 50% 
Duty Cycle, 
seconds 


>40,000 


>55,000 


>70,000 


>40,000 


> 55,000 


>70,000 


Size, AWG 


18 


18 


18 


18 


18 


18 


Conductor 


Copper 


Copper 


Copper 


Copper 


Copper 


Copper 



Example 


LV 


LVI 


LVII 


LVIII 


LIX 


LX 


Speed - mpm 


32 


32 


32 


32 


32 


32 


Surface rating 


1.1 


1.1 


1.1 


1.1 


1.1 


1.1 


Insulation 
build - mils 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


Elongation - % 


40 


40 


40 


40 


40 


40 


Mandrel Flex 


OK IX 


OK IX 


OK IX 


OK IX 


OK IX 


OK IX 


Snap 


OK 


OK 


OK 


OK 


OK 


OK 


Snap Flex 


OK IX 


OK IX 


OK IX 


OK1X 


OK IX 


OK IX 


Dielectric 
Breakdown - V 


10,750 


10,975 


10,870 


10,970 


11,570 


11,280 


Time to Fail 
20 kHz, 2kV, 
90°C., 50% 
Duty Cycle, 
seconds 


>40,000 


>20,000 


>70,000 


380 


461 


>30,000 


Size, AWG 


18 


18 


18 


18 


18 


18 


Conductor 


Copper 


Copper 


Copper 


Copper 


Copper 


Copper 
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TABLE I (Continued) 



* l 


LXI 


I YTT 


I XTTI 


T VTV 






Qr\»pH — TT1 1 'it II 


^9 




ox 


ox 






Surfare ratinp 


1 1 

X ■ X 


1 1 
± • i 


1 1 








Insulation 
build - mils 


3.0 


3.0 


3.0 


3.0 






Elongation - % 


40 


40 


40 


40 






Mandrel Flex 


OK IX 


OK IX 


OK IX 


OK IX 






Snap 


OK 


OK 


OK 


OK 






Snap Flex 


OK IX 


OK IX 


OK IX 


OK IX 






Dielectric 
Breakdown - V 


11,200 


10,960 


11,200 


10,100 






Time to Fail 
20 kHz, 2kV, 
90°C, 50% 
Duty Cycle, 
seconds 


>30,000 


>30,000 


>30,000 


>5,000 






Size, AWG 


18 


18 


18 


18 






Conductor 


Copper 


Copper 


Copper 


Copper 
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WHAT IS CLAIMED IS: 

1. A pulsed voltage surge resistant magnet wire comprising a conductor 
a continuous and concentric and flexible uniform coat of insulation material super- 

5 imposed on said conductor, an essentially continuous and concentric and uniform 
pulsed voltage surge shield superimposed on said coat, said shield comprising a 
continuous, concentric and essentially uniform layer of particulate material and 
binder overlaying said coat of insulation material, said continuous and concentric 
and flexible and uniform top coat of insulation material superimposed on said 
10 shield. 

2. The magnet wire of Claim 1 wherein said insulation material is chosen 
from the group of polymeric materials consisting of polyamides, polyimides, 
polyamideimides, polyesters, polyesterimide, polyetherimides, 
polyesteramideimides, polyamide esters, polyimide esters, polyaryi sulfones, 
polyvinyl acetals, polyurethanes, epoxies, acrylics and combinations thereof. 

3. The magnet wire of Claim 1 wherein said particulate material has a 
size from about 0.005 to about 1.0 microns. 

4 . The magnet wire of Claim 1 wherein said particulate material is 
chosen from the group of materials consisting of metallic oxides, naturally 
occurring clays, and mixtures thereof. 

25 5 ' ^ ma gnet wire of Claim 1 wherein said particulate material is 

chosen from the group of metal oxides consisting of titanium dioxide, alumina, 
silica, zirconium oxide, zinc oxide, iron oxide and combinations thereof. 



15 



20 



30 



35 



6. The magnet wire of Claim 4 wherein said clays are chosen from the 
group consisting of POLYFIL 90 clay, WC-426 clay, TRANSLINK 77 clay, ASP 
ULTRAFTNE clay, ECC-TEX clay and combinations thereof. 

7. The magnet wire of Claim 1 wherein said conductor is chosen from 
the group consisting of copper and aluminum conductors, said magnet wire meets 
all of the dimensional specifications of the ANSI/NEMA MW1000 standards. 



SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO. 



.9641909A1 J_> 



WO 96/41909 



PCT/US96/08778 



71 

8. The magnet wire of Claim 1 wherein said particulate material is 
dispersed throughout said shield. 

5 9. The magnet wire of Claim 1 wherein said particulate material is pres- 

ent in said shield from about 1% to about 65% by weight of said shield. 

10. The magnet wire of Claim 1 wherein said particulate material is a 
metallic oxide having a particle size from about 0.01 to about 0.8 microns in an 

1 0 amount of less than 20% weight of said shield. 

1 1. The magnet wire of Claim 1 wherein said binder is chosen from the 
group of polymeric materials consisting of polyamides, polyimides, 
polyamideimides, polyesters, polyesterimide, polyetherimides, 

15 polyesteramideimides, polyamide esters, polyimide esters, polyaiyl sulfones, 
polyvinyl acetals, polyurethanes, epoxies, acrylics and combinations thereof. 

12. A pulsed voltage surge resistant magnet wire comprising a conductor, 
a continuous and concentric and flexible uniform coat of base insulation material 

20 superimposed on said conductor, an essentially continuous and concentric and 

uniform pulsed voltage surge shield overlaying said coat, said shield having therein 
a binder and an effective amount of a particulate material, said shield being super- 
imposed on said coat, said particulate of said shield being from about .005 microns 
to about 1 micron in size, and a continuous and concentric and flexible and 

25 uniform top coat of insulation material superimposed on said shield. 

13. The magnet wire of Claim 12 wherein said particulate material has a 
size from about 0.01 to about 0.8 microns. 

30 14. The magnet wire of Claim 12 wherein said particulate material is 

chosen from the group of materials consisting of metallic oxides, naturally 
occurring clays and mixtures thereof. 
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15. The magnet wire of Claim 12 wherein said particulate material is 
chosen from the group of metal oxides consisting of titanium dioxide, alumina 
silica, zirconium oxide, zinc oxide, iron oxide and combinations thereof. 

16. The magnet wire of Claim 14 wherein said clays are chosen from the 
group consisting of POLYFIL 90 clay, WC-426 clay, TRANSLINK 77 clay ASP 
ULTRAFINE clay, ECC-TEX clay and combinations thereof. 

17. The magnet wire of Claim 12 wherein said conductor is chosen from 
the group consisting of copper and aluminum conductors, said magnet wire meets 
all of the dimensional specifications of the ANSI/NEMA MW1000 standards. 



18. The magnet wire of Claim 12 wherein said shield comprises said 
particulate material present in said binder from about 1% to about 65% by weight 

15 of said shield. 

19. The magnet wire of Claim 12 wherein said particulate material is a 
metallic oxide having a particle size from about 0.01 to about 0.8 in an amount of 
less than 20% weight of said shield. 

20. The magnet wire of Claim 1 1 wherein said insulation material is 
chosen from the group of polymeric materials consisting of poly amides, polyimides 
polyamideimides, polyesters, polyesterimide, polyetherimides, 
polyesteramideimides, polyamide esters, polyimide esters, polyaryl sulfones 
polyvinyl acetals, polyurethanes, epoxies, acrylics and combinations thereof. 

21. A magnet wire for use in PWM, variable frequency and/or inverter 
driven motors comprising a conductor, a continuous and concentric and flexible 
uniform coat of insulation material superimposed on said conductor, an essentially 
continuous and concentric and uniform pulsed voltage surge shield superimposed 
on said coat, said shield comprising a continuous, concentric and essentially 
uniform layer of particulate material and binder overlaying said coat of insulation 
material, and a continuous and concentric and flexible and uniform top coat of 
insulation material superimposed on said shield. 
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22. The magnet wire of Claim 21 wherein said insulation material is 
chosen from the group of polymeric materials consisting of polyamides, polyimides, 
polyamideimides, polyesters, polyesterimide, polyetherimides, 
polyesteramideimides, polyamide esters, polyimide esters, polyaryl sulfones, 
5 polyvinyl acetals, polyurethanes, epoxies, acrylics and combinations thereof. 



23. The magnet wire of Claim 2 1 wherein said particles have a size from 
about 0.005 to about 1.0 microns. 



10 24. The magnet wire of Claim 2 1 wherein said particulate material is 

chosen from the group of materials consisting of metallic oxides, naturally 
occurring clays, and mixtures thereof. 

25. The magnet wire of Claim 21 wherein said particulate material is 
15 chosen from the group of metal oxides consisting of titanium dioxide, alumina, 

silica, zirconium oxide, zinc oxide, iron oxide and combinations thereof. 

26. The magnet wire of Claim 24 wherein said clays are chosen from the 
group consisting of POLYFIL 90 clay, WC-426 clay, TRANSLINK 77 clay, ASP 

20 ULTRAFINE clay, ECC-TEX clay and combinations thereof. 

27. The magnet wire of Claim 2 1 wherein said conductor is chosen from 
the group consisting of copper and aluminum conductors, said magnet wire meets 
all of the dimensional specifications of the ANSI/NEMA MW1000 standards. 

25 

28. The magnet wire of Claim 2 1 wherein said particulate material is 
dispersed throughout said shield. 

29. The magnet wire of Claim 21 wherein said particulate material is 
* 30 present in said shield from about 1% to about 65% by weight of said shield. 

30. The magnet wire of Claim 2 1 wherein said particulate filler material is 
a metallic oxide having a particle size from about 0.01 to about 0.8 microns in an 
amount of less than 20% weight of said shield. 

35 
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«»» ^ , ^ ,MgnetWirC ° f C,ata " **«■» binder* chosen from the 
group of polymenc materials consisting of polyamides. polyimides 
polyamideimides, polyesters, polyesterimide, oolyetherimides 
polyesteramideimides, polyamide esters, polyimide esters, poryaryl suHones, 
polyvmy, acetals, pdyurethanes, eposes, acryiics and combinations hereof. 

32. A magnet wire for use in PWM, variable frequency and/or inverter 
dnven motors comprising a conductor, a continuous and concentric and flexible 
uruWcoat of base insulation material superimposed on said conductor, and L 
essenttaly conhnuous and concentric and uniform pulsed voltage surge shield 

7:TJ ^ " M haVfag " " tod - - - — 1 of 

a peculate material, said shield being superimposed on said coat said 

Palate of said shie.d being from about .005 microns to about 1 micron in size 

ZL7 Md concentric "* fle3dblc -* unifam ^ 

material superimposed on said shield. 

sizefr 33 * k ™r a ^ etWofci ^ 32whe ^^ 

size from about 0.0 1 to about 0.8 microns. 



20 34 



35 



34. The magnet wire of Claim 32 wherein said particulate material is 
chosen from the group of materials consisting of metallic oxides, naturally 
occurring clays and mixtures thereof. 

35. The magnet wire of Claim 32 wherein said particulate material is 
chosen from the group of metal oxides consisting of titanium dioxide, alumina 
sikca, zirconium oxide, zinc oxide, iron oxide and combinations thereof. 

36. The magnet wire of Claim 34 wherein said clays are chosen from the 
S-oup casting of POLYFIL 90 clay, WC-426 clay, TRANSLINK 77 clay ASP 
ULTRAPINE clay, ECC-TEX clay and combinations thereof. 

37. The magnet wire of Claim 32 wherein said conductor is chosen from 
group consisting of copper and aluminum conductors, said magnet wire meets 

all of the dimensional specifications of the ANSI/NEMA MW1000 standards 



SUBSTITUTE SHEET (RULE 26) 

BNSOOCID: <WO 96*41 909 A1_!_> 



WO 96/41909 PCT/US96/08778 

75 

38. The magnet wire of Claim 32 wherein said shield comprises said 
particulate material present in insulation material from about 1% to about 65% by 
weight of said shield. 



5 39. The magnet wire of Claim 32 wherein said particulate material is a 

metallic oxide having a particle size from about 0.01 to about 0.8 in an amount of 
less than 20% weight of said shield. 

40. The magnet wire of Claim 32 wherein said insulation material is 
10 chosen from the group of polymeric materials consisting of polyamides, polyimides, 
polyamideimides, polyesters, polyesterimide, polyetherimides, 
polyesteramideimides, polyamide esters, polyimide esters, polyaryl sulfones, 
polyvinyl acetals, polyurethanes, epoxies, acrylics and combinations thereof. 

15 41. A magnet wire having a pulse voltage surge shield superimposed 

thereon, said shield including a binder and an effective amount of a particulate 
material to increase said pulsed voltage surge resistance of said insulation material 
by at least tenfold in comparison testing at 20 kHz, 0.7 to 1 kV per mil, 50% duty 
cycle, from about 30° to 130° C, and a rate of rise of about 83 kV per microsecond, 

20 said material having a particulate size ranging from about 0.005 to about 1 micron. 

42. A pulsed voltage surge resistant magnet wire comprising a conductor, 
a continuous and concentric and flexible and uniform coat of base insulation 
material superimposed on said conductor, and an essentially continuous and 

25 concentric and uniform pulse voltage surge shield overlaying said coat of base 
insulation material. 

43. A magnet wire for use in PWM, variable frequency and/ or inverter 
driven motors having a pulse voltage surge shield superimposed thereon, said 

* 30 shield including a binder and an effective amount of a particulate material to 

increase said pulsed voltage surge resistance of said insulation material by at least 
tenfold in comparison testing at 20 kHz, 0.7 to 1 kV per mil, 50% duty cycle, from 
about 30° to 130° C, and a rate of rise of about 83 kV per microsecond, said 
material having a particulate size ranging from about 0.005 to about 1 micron. 

35 
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